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CATHETER JOINT WITH RESTRAINING
DEVICE

CROSS REFERENCE TO CO-PENDING
APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 08/171,925, now abandon filed on Dec. 22,
1993, entitled “Catheter Joint With Restraining Device”.
This application is also related to U.S. patent application Ser.
No. 08/108,973, filed Aug. 18, 1993, now abandon entitled
“Improved Thin-Walled Catheter”.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention generally relates to the field of
intravascular medicine and more particularly to the field of
catheters such as guide catheters used for the placement of
medicines and medical devices within the body.

2. Description of the Prior Art

The use of intravascular catheters for treatment of the
body is well known in the field of medicine. The need for a
choice of catheter sizes and types has grown rapidly as the
techniques for their use have been greatly improved and the
types of medical uses have expanded quickly.

Prior art catheters often comprise a pair of congruent
tubes, the inner one defining a lumen. A hub is connected at
the proximal end of the tubes which in addition to providing
access to the lumen for fluids and the like, i1s often used to
provide torques and other necessary pressures to the tubes
during their placement within the body. A tip of a selected
design is placed at the distal end of the tubes. Flexibility 1s
an essential part of the catheter so that it may be successfully
torqued, pushed and pulled on its way through the vascular
passage to the desired site in the body. For control of the
catheter and to prevent its kinking from excessive flexing a
certain amount of rigidity is required. The prior art catheters
often meet this need for rigidity by adding a support member
between the two tubes. This support member may comprise
a braid of metal wire wrapped around the inner tube, and
often imbedded within the outer tube.

As specific examples of the type of prior art catheters
described above, note U.S. Pat. No. 3,485,234, 1ssued Dec.
23, 1969, to R. C. Stevens, for TUBULAR PRODUCTS
AND METHOD OF MAKING SAME; and, European
Patent Application, Publication No. 0 277 366/A1, Priornty
Jun. 1, 1987, by Bruce h. Ward, for GUIDING CATHETER
AND METHOD FOR MAKING IT. Each of these refer-
ences teaches, in general, the prior art type of catheter
discussed above. |

One problem that has arisen is that as it becomes desirable
to increase the diameter of the catheter lumen, it also
becomes desirable to decrease the thickness of the walls of
the tubes that form the catheter. However, it has been found
that in thinner-walled catheters it 1s more difficult to prevent
the kinking of the catheter. This negative effect on flexibility
is overcome by the above cited co-pending Application,
which is incorporated by reference herein.

The disadvantage of the prior art was overcome by
providing a high tensile, stainless steel braid as the support
structure. However, it has been found that the use of the high
tensile metal braid may cause an additional problem for
practitioners of the catheter art. It has been seen that the high
tensile wire has a tendency to flare or spring out during the
heating process used in joining the catheter to a tip or other
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apparatus. In a similar way, this flaring and springing of the
support braid wire is found in prior art catheters even when
using the lower tensile type of wire. This flaring will
interfere in the proper joinder of the catheter to, for example,
a tip and is clearly undesirable and unacceptable 1 an
intravenous catheter.

SUMMARY OF THE INVENTION

The present invention overcomes the disadvantage
described above by providing an improved structure and
method for joinder of the catheter to any selected apparatus.
In the preferred embodiment at least one end of the catheter,
normally the distal end, is ground down by an abrasion tool
to provide a length of reduced diameter suitable, in particu-
lar, for lap-joint type connection to a tip or other apparatus.
A restraining material, preferably a thin-walled heat shrink
polyester, is also provided to be placed over at least a portion
of the reduced diameter length to prevent flaring of the metal
braid during the joinder process.

In the preferred embodiment, the restraining material 1s 11
the form of a sleeve having a tubular shape with an inner
diameter adapted to allow placement of the sleeve over at
least a portion of the reduced diameter length at the end of
the catheter; and a length at most equal to the length of the
reduced diameter portion of the catheter.

As described, the apparatus and method of this invention
provides the advantage of allowing use of the high tensile
metal braid by restraining flaring of the metal during heat
bonding to a tip or other device, thus improving kink
performance in the thin-walled catheters which use the high
tensile wire. The invention provides the same restraining
advantage for catheters which may not use the high tensile
wire, but which have the same flaring problem. This inven-
tion also provides the advantage of providing a more durable
bond of the catheter to the tip or other apparatus by the
increased surface area of the lap type bonding. Finally, the
apparatus of this invention offers an additional advantage in
the form of a stiffness transition in that the ground or
abraded step portion of the bond balances the hardness of the
main catheter to the softness of a tip, a balance which 1s
known to provide clinical value.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects of the present invention and many of the
attendant advantages of the present invention will be readily
appreciated as they become better understood by reference
to the following detailed description when considered in
connection with the accompanying drawings, in which like
reference numerals designate like parts throughout all fig-
ures:

FIG. 1 is a plan view showing a portion of a catheter;

FIG. 2 is another plan view of a portion of the catheter of
FIG. 1 with a length of the catheter ground down to a lesser
diameter, and showing a sleeve; and

FIG. 3 is a plan view of FIG. 2 showing the sleeve after
mounting on the ground-down length of the catheter.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

FIG. 1 shows a guide catheter 10, which may be a
thin-walled catheter. Catheter 10 comprises an outer tubular
member 12 which surrounds and i1s coaxial with an inner
tubular member 13 shown in dashed phantom lines. A
support member 15 is shown in dotted phantom lines.



5,603,705

3

Member 15 is a braid of metal wire, which may be high
tensile wire, that also surrounds and 1s coaxial with member
13. |

FIG. 2 is a drawing of a portion of catheter 10. Member
12 is shown having an end portion ground or abraded away.
As shown in FIG. 2, member 12 has been completely ground
down to metal braid 15. However, it should be recognized
that this invention will also operate fully if only a portion of
member 12 is abraded away. FIG. 2 also shows a restraining
device 14. Device 14 is shown in the preferred embodiment
to be a tubular sleeve. Sleeve 14 is, preferably, a thin-walled
heat shrink polyester having a length sized to cover at least
a portion of the abraded length of member 12, and an inner
diameter sized to allow it to fit over the reduced diameter of
the end portion of catheter 10 caused by the abrasion of
ember 12, In this preferred embodiment, sleeve 14 has a
thickness of approximately 0.0005 inches, thus aliowing it to
be completely imbedded between the reduced diameter

portion of catheter 10 and the tip or other device used to
complete the lap joint with catheter 10.

FI1G. 3 is a plan view of the apparatus of FIG. 2 showing
restraining device mounted on the reduced diameter portion
of catheter 10. Due to the proper sizing of device or sleeve
14, it has been slid onto and covers at least a portion of the
reduced diameter region of catheter 10. Sieeve 14 is seen to
fit over enough of the end portion of braid 15 so that, when
sleeve 14 1s heated, it will shrink to and retain the metal wire
strands of braid 15.

It should be recognized that though restraining device 14
18 shown and described as a tubular member in this embodi-
ment, other forms could be used as well For example device
14 could be a simple strip of heat shrink polyester adapted
to be wrapped around the reduced diameter portion of
catheter 10. The important feature is that after it has been
heated to encapsulate the end of the wire braid, device 14
restrains the wire from surfacing through any joinder by
flaning or springing out.

For the process of forming the apparatus of this invention,
an abrasive forming tool 1s used to remove the material of
member 12 from its outside surface for 360 degrees from
one end of catheter 10. This forms a straight step from the
end which allows the abraded or ground portion of catheter
10 to act as the male portion of a lap joint to coact with a
female portion of a soft tip or other device it is desired to
connect to the apparatus of this invention. The step is
preferably a reduction in wall thickness of approximately
0.002 to 0.006 inches, thus allowing for the use of the 0.0005
inch restraining device 14. The length of the abraded portion
of catheter 10 is preferably about 0.125 inches, thus allow-
ing for a significant bonding surface area when used in a lap
joint. As used herein, the terms “ground” and “‘abraded”
have the same meaning.

Having thus described the preferred embodiments of the
present invention, those of skill in the art will readily
appreciate the other useful embodiments within the scope of
the attached claims.
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I claim:
1. Catheter apparatus having at least outer and inner
congruent tubular structures and a support structure mounted

between said tubular structures, said support structure com-
prising a metal braid, the improvement comprising:

a. a step in the catheter apparatus for reducing the
diameter of the catheter apparatus for a predetermined
stepped region between the step and one end of the

catheter apparatus; and

b. restraining apparatus having an outer diameter less than
the outer diameter of said outer congruent tubular
structure mounted on at least a portion of the stepped
region, said restraining apparatus and said stepped
region defining a male portion wherein said male
portion is adapted to be selectively joined in a lap-joint
type connection to a further apparatus, wherein said
further apparatus covers said restraining apparatus
when connected thereto.

2. The apparatus of claim 1 in which the restraining

apparatus comprises a sleeve.

3. The apparatus of claim 2 in which the sleeve has a
length at most equal to the length of the stepped region.

4. The apparatus of claim 1, 2, or 3 in which the
restraining apparatus comprises a heat shrink polyester.

5. The apparatus of claim 1, 2, or 3 in which the
restraiming apparatus comprises a thin-walled heat shrink
polyester having a thickness of approximately 0.0005
inches.

6. The apparatus of claim 1, 2, or 3 in which the metal
braid comprises high tensile stainless steel.

7. Catheter apparatus having at least outer and inner
congruent tubular structures and a support structure mounted
between said tubular structures, said support structure com-
prising a metal braid, the method of making an improved
joinder apparatus comprising the steps of:

a. reducing the diameter of the catheter apparatus for a
predetermined length at least at one end of the catheter
apparatus, and

b. mounting a support structure restraining device having
an outer diameter less than the outer diameter of said
outer congruent tubular structure on at least a portion of
the reduced diameter length, said support structure
restraining device and said reduced diameter length
defining a male portion wherein said male portion is
adapted to be selectively joined in a lap-joint type
connection to a further apparatus with said further
apparatus covering said support structure restraining
apparatus.

8. The method of claim 7 in which the step of reducing the
catheter apparatus for a predetermined length includes
abrading the catheter apparatus to form a step down to a
reduced diameter at least equal to the diameter of the support
structure.

9. The method of claim 7 or 8 in which the mounting step
includes mounting a tubular sleeve on at least a portion of
the reduced diameter length.
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